The purpose of this study is to explore adherence by Dutch physiotherapists to the physiotherapists' guideline for non-specific low back pain. For this study data from the National Information Service for Allied Health Care were used. This is a registration network that continuously collects information about physiotherapy patients and their treatment episodes. Within this network, adherence to the low back pain guideline was assessed by three criteria based on the guideline. These criteria concerned the number of sessions, the treatment goals, and the interventions. Data from patients with 'non-specific low back pain' as the reason for referral and a completed treatment episode were selected (n = 1254); 90 therapists in 40 practices treated these patients. The criterion concerning the number of sessions applied only for patients with acute complaints and was met in 17% of these patients. In about half of the patients the criterion for the treatment goals as well as the criterion relating to the interventions was met. Treatment goals are aimed mainly at improving mobility functions and changing body position. In more than three-quarters of the treatment episodes manual interventions (massage or manual manipulation) and exercise therapy were used frequently. As considerable variation in guideline adherence was shown to exist among therapists, there is clearly room for improvement in the quality of the care. 
Introduction
Quality of health care is an important element of public health care policy in The Netherlands. Since 1990 Dutch physiotherapists have been responsible for providing insight into the process of care and the quality of care in their practice (Sluijs et al 2003) . A number of activities have been undertaken to enhance the quality of care. So far, there have only been a few activities to evaluate the quality of care provided by physiotherapists.
Quality of care can be evaluated on the basis of structure, process, and outcome (Brook et al 1996 , Brook et al 2000 , Lawrence et al 1997 . Structural data refer to the characteristics of therapists and practices (e.g. a therapist's specialty); process data are the components of the encounter between a therapist and a patient (e.g. the interventions); while outcome data refer to the patient's subsequent health status (e.g. an improvement in mobility) (Brook et al 1996) . Process data are usually the most sensitive measures of quality, because they provide information about the content of the process, are easy to measure, and vary in accordance with the behaviour of the care provider (Brook et al 1996 , Lawrence et al 1997 .
The process of care can be evaluated by using explicit criteria (Brook et al 1996) . These criteria are used to assess the extent to which actual practice corresponds to recommendations, which may be derived from clinical guidelines (Lawrence et al 1997) . In this way, guideline adherence can be used as an indicator for quality of care, on the assumption that the guidelines are scientifically valid and secondly that they are implemented successfully (Lawrence et al 1997) .
Process data to assess guideline adherence can be obtained from various sources, such as records maintained by insurance companies to reimburse therapists, clinical records maintained by health care professionals, survey data collected for quality-assessment purposes, and direct observations of the therapist-patient encounter (Brook et al 1996 , Brook et al 2000 . In The Netherlands a registration network continuously collects information about physiotherapy practice. This network was set up in 2001 to collect healthcare-related information. Data gathered by the network were used for the current study.
The aim of the present study is to investigate to what extent Dutch physiotherapists in private practice adhere to recommendations in clinical guidelines. Because the guideline for the treatment of patients with non-specific low back pain concerns the largest group of patients seen by physiotherapists, the paper will focus on this group of patients. The following aims will be addressed:
1. To give a description of the process of care for patients with non-specific low back pain;
2.
To explore to what extent the physiotherapists' treatment of patients with non-specific low back pain adheres to the recommendations in the guideline;
3. To give insight into the variation among therapists regarding guideline adherence. -Characteristics of the health problem (duration of the complaint and a prior episode of low back pain [appearing after a complaint-free episode of at least four weeks and at most two years]).
-Aspects of the treatment plan (treatment goals and interventions) and the extent of care (number of sessions and duration of episode); per patient, one treatment goal at the level of activities and one treatment goal at the level of functions can be registered. The definitions of the treatment goals are based on the International Classification of Functioning, Disability and Health (WHO 2001) . At the end of a treatment episode physiotherapists register a maximum of three interventions that have been applied in at least 50% of the sessions.
Therapists and practices
In early 2001 randomly selected physiotherapists were invited to participate in the registration network. Those physiotherapists were a sample of all private physiotherapy practices as listed in a national database (Hingstman et al 2002) . We aimed at a registration network of 40 practices. On the basis of a power calculation it was estimated that 40 practices supply sufficient data to detect a difference of two treatment sessions between two different clusters of patients with a proportion of at least 3.5% of the total patient population with 90% statistical power and a 5% significance level. Therapists could participate only if they used one out of two specified software programs in their practice. Physiotherapists with a homogeneous patient population (> 50% of the treatment episodes belonging to one patient category, for instance children) were not eligible. Twenty per cent of the invited therapists were willing and eligible for participation. Frequently mentioned reasons for not participating were 'not enough time' and 'personal reasons'. In case of dropouts new physiotherapists were invited in a non-selective way. Since 2001 over 140 physiotherapists working in more than 60 practices have participated. Participants are offered a financial incentive. Furthermore on a yearly base they receive benchmark data.
For the current study, data of therapists who treated patients referred with non-specific low back pain during the period (Dekker et al 1998 , Verheij et al 2002 .
Patient population All patients aged 18 years or older referred with low back pain without X-ray diagnosis (ICPCcode L03.00; ICD10-code M54.5) between July 2002 and September 2003 were selected from the database (n = 1613). Data from these patients were collected until April 2004. Of a total of 1613 patients, 1486 had completed a treatment episode (92.1%). For 15% of the patients with a completed treatment episode the interventions were unknown and consequently the data of these patients were omitted; 1254 patients remained. Data from these patients have been used for the current study.
According to the Dutch Act 'Regulations on medical research involving human subjects' ethical approval is necessary for medical research in which persons are subjected to treatment or are required to behave in a certain manner. As this was not the case for the current study, ethical approval was not required. Nevertheless, the Dutch Data Protection Authority was notified of the research. In addition, pursuant to the Personal Data Protection Act data were collected anonymously, patients were informed about the research by posters and leaflets in practice waiting rooms, and patients had the opportunity to refuse participation.
Dutch physiotherapy guideline for the assessment and treatment of patients with low back pain In 2001 the physiotherapy guideline for the assessment and treatment of patients with non-specific low back pain was published in The Netherlands. The recommendations in this guideline were based on scientific evidence where available; otherwise they were based on consensus. The guideline recommends that the diagnostic process should focus on disability and participation problems resulting from back pain. The treatment should consist of an active approach, in which patients learn to take control of their back pain. The main treatment interventions are systematic patient education and exercise therapy aimed at improvement of functioning (Bekkering et al 2003) . For patients with a normal course (in whom activities and participation gradually increase) reassurance, adequate information, and advice to stay active are the most important recommendations. One treatment session should be sufficient; if necessary a second appointment may be made. For patients with an abnormal course, in whom activities and participation do not improve, exercise therapy should be provided, with a behavioural approach if necessary. The guideline does not include a recommendation about the number of sessions in patients with an abnormal course (Bekkering et al 2003) .
The implementation of the guideline consisted of dissemination to all members of the Royal Dutch Society for Physiotherapy, publication in Dutch journals, presentations at congresses and symposia, and education (Bekkering 2004) .
Process criteria In a study aimed at evaluating the effects of
Australian Journal of Physiotherapy 2005 Vol. 51a multifaceted implementation strategy for the Dutch physiotherapy guideline for low back pain on the process of care, four process criteria were developed (Bekkering 2004 ). For the current study three of those four criteria were adapted to be used in the registration network. The fourth criterion concerns the content of the advice provided by physiotherapists to their patients. The registration network does not record this kind of information. The criteria were divided in two parts: one part related to the amount of care and the other related to the content of care.
With regard to the amount of the care if patients had acute complaints (less than one month) the maximum number of treatment sessions was three. For patients with chronic complaints (greater than one month) no criterion concerning the amount of care was formulated. For the purpose of this study patients with acute complaints were seen as having a normal course, while patients with chronic complaints were seen as having an abnormal course.
The part concerning the content of the care consisted of two criteria which applied for patients with acute complaints as well as for patients with chronic complaints. The first criterion concerned the treatment goals: at least one treatment goal had to be set at the level of activities (i.e. walking or lifting). The second criterion concerned the interventions: 'exercise therapy' or 'advice' had to be one of the interventions.
Data analysis Descriptive statistics were calculated for all variables. The units of analysis were both the patients and the therapists. Analysis on the patient level describes whether patients receive treatment according to the guideline. Chisquare tests with a significance level of 0.05 were used to test differences in categorical data between patients with acute complaints and patients with chronic complaints; two-sample t-tests were used to test differences between both groups in continuous data (significance level 0.05). For the analysis on the therapist level we used aggregated data to describe guideline adherence per therapist and to establish variation between therapists. Per therapist the percentage of patients treated according to the separate criteria was calculated. Furthermore, per therapist the percentage of patients treated according to both the criteria 'treatment goals' and 'interventions' was calculated. In the results section per criterion first a general description is given, next the guideline adherence at the patient level is described, and third the guideline adherence at the therapist level is described. Table 1 shows the characteristics of the patients. Almost half the patients (49.1%) had acute complaints. Characteristics of patients with acute complaints and of those with chronic complaints were similar. The greatest differences were in gender and level of education: patients with chronic complaints were more often female and were more often educated at a lower level.
Results

Patient characteristics
Number of treatment sessions
The median number of treatment sessions in patients with acute complaints was 8.0 (inter-quartile range = 4.5 to 12) while 17% of these patients underwent one to three treatment sessions (Fig. 1) . In patients with complaints of longer duration the median number of treatment sessions was 9.0 (inter-quartile range = 6 to 14).
Adherence to the criterion 'number of treatment sessions'
The first criterion-number of treatment sessions-was met in only 17% of the patients with acute complaints (Table 2) . Treatment of the majority of the patients with acute Chi square test to test differences between patients with complaints of less than one month and patients with complaints of more than one month's duration; *difference is statistically significant (p < 0.05).
complaints was completed in more than three sessions (83%). The maximum reported number of treatment sessions in patients with acute complaints was 67.
Analyses at the level of the therapists revealed that adherence to the criterion 'number of sessions' varied among therapists. Overall, 16 therapists did not treat any patient with acute complaints; of the remaining therapists 42% completed treatment of all their patients with acute complaints in more than three sessions. This means that they did not treat any patient according to the guideline for this criterion.
Treatment goals A treatment goal at the level of activities was registered in 58% of the patients. In a small majority of these patients (36% of the sample) a treatment goal at the level of functions was also cited (not in table). Scarcely any differences existed between the treatment goals for patients with acute complaints and patients with chronic complaints (Table 2) . Exceptions were 'changing body position', which was mentioned less frequently for patients with chronic complaints (p = 0.008), and 'mobility functions', which were mentioned more often for these patients (p < 0.001).
Adherence to the criterion 'treatment goals' The second criterion states that one treatment goal has to be set at the level of activities. This criterion was met in 58% of all treatment episodes (Table 3) . Differences between patients with acute complaints and patients with chronic complaints were not statistically significant.
With regard to the analyses at the level of the therapists, as was the case for adherence to the first criterion, adherence to this second criterion varied among therapists. Of the therapists 24% did not set a treatment goal at the level of activities for any of the patients.
Interventions For 81% of the patients, exercise therapy was one of the main interventions. Manual interventions (massage, manual manipulation) had been used frequently for 76% of all patients and information or advice for 32% of the patients. There were no differences between patients with acute complaints and patients with chronic complaints.
For 67% of the patients the treatment episode consisted of both active and passive interventions. For 12% only passive interventions, such as manual interventions and physical modalities, were applied. Again, no statistically significant differences were found between patients with acute complaints and patients with chronic complaints (p = 0.062).
Swinkels et al: Physiotherapy management of low back pain: Does practice match the Dutch guidelines?
Adherence to the criterion 'interventions'
The third criterion states that exercise therapy or advice has to be one of the interventions. This criterion was met in 88% of all treatment episodes (Table 3 ). As shown in Table 2 , exercise therapy was used more frequently than information or advice.
Analyses at the level of the therapists revealed that adherence to the third criterion also varied among the therapists. Two therapists did not adhere to the guideline concerning this criterion for any of their patients. Sixty-one therapists treated the majority of their patients (> 90%) according to this criterion.
Overall adherence to the guideline
In 53% of all treatment episodes both the criterion 'treatment goals' and the criterion 'interventions' were met (Table 3) , whereas in almost all treatment episodes at least one of the two criteria was met (93%). There were no differences of statistical significance between patients with acute complaints and patients with chronic complaints.
With regard to patients with acute complaints, a criterion for the number of treatment sessions was also defined. As stated before, this criterion was met for 17% of the patients. For only 4% of patients with acute complaints were all three criteria met.
There was substantial variation in guideline adherence among therapists. Figure 2 displays the percentage of patients per therapist for whom the criteria 'interventions' and 'treatment goals' were met. Only therapists who treated at least five patients are shown (59 out of 90). We found that 16 therapists (27.1%) treated at least 91% of their patients according to the guideline regarding both criteria. On the other hand, eight therapists (13.6%) treated none of their patients according to the guideline for those criteria.
Discussion
The results of the current study show that in a small majority of the treatment episodes of patients with non-specific low back pain the treatment goals and the interventions are in complete accordance with the recommendations in the guideline for the treatment of these patients. Conversely, for only a few patients the treatment episode did not adhere at all to the guideline. However, the variation in guideline adherence among physiotherapists was considerable.
To our knowledge, this is the first study in which a national registration network has been used for the assessment of guideline adherence by physiotherapists. Advantages of this method are the relatively simple assessment and a decrease in bias towards socially desirable answers. Guideline adherence is an important topic in The Netherlands, which could result in socially desirable answers. The primary goal of the national registration network is to collect general data about physiotherapy care. Therapists are not reminded of the guideline by participating in the registration network. Therefore, it is not likely that socially desirable behaviour affected the registration.
Besides these advantages, some limitations of the study should be borne in mind when interpreting the results. Because the network collected information completely electronically it is possible that the participating therapists form a subgroup of the Dutch therapists, namely those working in more computerised practices. However, the basic characteristics of the participants, such gender, age, and years since graduation, are representative of all Dutch therapists. A second limitation of the study is the reliance on therapists to record relevant data accurately. We assume only minimal inaccuracies for two reasons. First, the participants declare their treatment sessions to health insurers electronically and Table 3 . Adherence at patient level to the criteria 'treatment goals' and 'interventions' specified for the duration of the complaint in patients with low back pain (in percentages of patients). Chi-square test of differences between patients with complaints of less than one-month and patients with complaints of more than one-month's duration; *difference is statistically significant (p < 0.05).
Figure 2.
Adherence at the therapist level to both the criteria 'treatment goals' and 'interventions' for therapists who treated at least five patients (n = 59).
in the current study a part of the data was filtered from these reimbursement data. Second, standardised quality control mechanisms are used to correct missing or wrong data. A third limitation of the study is that it was necessary to adapt validated criteria (Bekkering 2004) . Since the criteria we used are related to the validated criteria we feel that current results are a good estimation of guideline adherence in patients with low back pain.
Comparisons between physiotherapy practice and evidencebased care (or clinical guidelines) have been made in several studies (Armstrong et al 2003 , Foster et al 1999 , Gracey et al 2002 . The results from those comparisons show a gap between clinical practice and evidence-based care. However, those studies evaluated guideline adherence at the level of the grouped patient population and not at the level of individual patients. Therefore, the distribution of guideline adherence across patients remained unclear: were some patients treated entirely according to the guideline, while others were not at all, or were all patients treated only partly according to the guideline? To our knowledge only one study with a design comparable to the current study has been conducted in physiotherapy. Bekkering (2004) showed an adherence to the physiotherapy low back pain guideline for Dutch physiotherapists in 30% of the patients. When physiotherapists had undergone an active implementation strategy adherence increased by 12%. However, the participating therapists in that study were expected to have a more positive attitude towards guidelines (Bekkering 2004) . Consequently, the results could not be generalised to all Dutch physiotherapists.
Guideline development is still new for Dutch physiotherapy and the guideline for the treatment of patients with low back pain was published in 2001. Our results show that one to two years later, in a small majority of the patients with low back pain, the content of the treatment episode corresponds to the recommendations in the guideline. Furthermore the results indicate that about a quarter of the therapists were very consistent in working according to the guideline: they treated almost all their patients according to the guideline. However, a substantial variation is found in guideline adherence among the other therapists. Further, as the criteria about the treatment goals and the interventions were not very difficult to meet, the percentage of adherence was expected to be higher. In view of the variation and the relatively low percentage, it is clear that the quality of the care can be improved.
The most striking finding in our study concerns the high proportion of patients with acute complaints and the high number of treatment sessions given to them. In the guideline one or two sessions are recommended for patients whose back pain follows a normal course. For the purpose of this study we assumed that patients with acute complaints in general have a normal course. In The Netherlands, physiotherapy is only accessible after a referral from a general practitioner (GP). As Dutch GPs are advised against a referral to physiotherapy for patients with acute complaints of low back pain (Faas et al 1996) , it is not likely that a large number of those patients would receive physiotherapy. Nevertheless almost half the patients in the physiotherapy practice have acute complaints. It may be possible that GPs and physiotherapists do not define complaints lasting for about three weeks as 'acute complaints'. Furthermore, research has shown that Dutch GPs had sound reasons for their referral to a physiotherapist (e.g. 'advice on posture considered necessary') (Schers et al 2000) . It is not clear why physiotherapists treat these patients (much) more often than the recommended number of sessions. An explanation might be that the restriction in the number of treatment sessions is not compatible with existing routines; this can cause lower compliance (Burgers et al 2003 , Grol et al 1998 . On the other hand, the finding of a high proportion of patients with acute complaints and the high number of treatment sessions could indicate a misfitting of the guideline on practice: patients with acute complaints might have severe problems which cannot be solved in one or two sessions. Furthermore, the restriction on the number of sessions is a typically Dutch element of the guideline: it is, to our knowledge, not included in physiotherapists' guidelines for low back pain in other countries.
The guideline for the treatment of patients with non-specific low back pain underlines the importance of an active approach. Although an activity-related approach was adopted for the majority of the patients, in many cases passive interventions were also part of the treatment. In 76% of the patients manual interventions (massage or manual manipulation) were applied in at least half of the sessions. This is contrary to the guideline which states that traction is not useful and massage should be used reservedly (Bekkering et al 2003) . A recent review showed that massage might be beneficial for patients with subacute and chronic non-specific low back pain, especially when combined with exercises and education (Furlan et al 2003) . Furthermore, a review by Ferreira et al (2003) showed positive results for spinal manipulative therapy (Ferreira et al 2003) . Positive clinical experience by physiotherapists might be keeping them from adhering to the guideline.
Conclusion
For a small majority of patients, practice matches the Dutch physiotherapy guideline for low back pain. As a substantial variation in guideline adherence was also found, the quality of Dutch physiotherapy care shows distinct room for improvement. Our results might be of value in improving guideline adherence. We suggest discussion of our results in Dutch consultation platforms when reflecting on guideline adherence. Furthermore, our data might be useful in benchmarking.
